aConra Qaa Comoany

¢

= @ MACGNETIC PERIPHERALS INC.

ENGINEERING
SPECIFICATION

SMALL DISK DIVISICN

AA6314 1191 COC

PRODUCT SPECIFICATION
FOR THE
REMOVABLE SMALL DISK DRIVE
(WITH SMD-0 INTERFACE)
9710-80

SPEC 54717800
CD 3
REV
DATE L/L1a/ac
’ PAGE 1 of 3g
1090A 50268
Appraved L =/5¥-&Z
Released Qﬁ/
. / =7

Printeq in U.S5.A.



ENGINEERING

SPEC 64717800

@@MAGNE‘NC PERIPHERASS INC. CD 3
aCarrmol Caca Comoarry REV \
SPECIFICATION DATE  §
PAGE 2
SMALL DISK CIVISICN
TABLE OF CCNTENTS
Pa

1.0 SCOPE 4

2.0 APPLICABLE DCCUMENTS 4

3.0 GNERAL DESCRIPTION 4

3.1 Equipment Definiticn 4 -

3.2 Options 7

3.3 Compatibility 8

4.0 PERFORMANCE 8

4.1 Access-to-Data Characteristics 8

4,2 Data Capacity 12

4.3 Data Transfer Rate 12

4.4 Brror Rates (MPI Unit to MPI Unit) 13

4.5 Data Security 14

4.6 Stop Time 14

4.7 Start Time 14 (
5.0 RECORDING CEARACTERISTICS 14

5.1 Recording 14

5.2 Disk 14

5.3 Heads 15

5.4 Spindle 15

6.0 INTERFACE 15

6.1 Interface Definition 15

6.2 Signal Lines 23

6.3 Data Format and Data Control Timing 42

7..0 CONTROLS AND INDICATORS 48

7.1 Operator Panel 48

7.2 Maintenance Panel Switch and Indicators 49
7.3 Channel Select and Reserve Switches and Indicators 50

8.0 PHYSICAL SPECIFICATIONS S0

9.0 RELIABILITY AND SEXVICE GOALS 1

9.1 Mean Time Between Failure 51

9.2 Mean Time to Repair 51

9.3 Preventive Maintenance Time 51

9.4 Service Life 51

10.0 INSTALLATICN AND MAINTENANCE 52 .
10.1 - Power Requirements 52 ( )
10.2 Grounding 55 ‘
10.3 Envirormental Limits 56

10.4 Alr Flow 58

A6314 11.31 C3C

Printea In U.S.A.




MACNETIC PERIPHERALS INC.
(CE @a@m&u(msr?y ERa

ENGINEERING

SMALL DISK DIVISION

SPECIFICATION

3

PAGE 3

SPEC 64717800

Fiqures

Tables

Lo TS S )

AA6914 11481 COC

ILLUSTRATIONS

Major Component Placement

Plan View

RSD Drive Maximum Seek Profile
Disk sSurfaces

Block Diagram

Data Transmitter and Receiver
Control Line Transmitter

Control Line Receiver

Single and Dual Channel Interface
Tag Bus I/0 Interface

"B" Cable Interface

Tag Bus Decode

Tag and Bus Timing

Typical Timing with Address Mark
Index and Sector Timing

Sample Priority Select Timing
Logic Number Select and Timing Diagram
Seek End Timing

Data Timing

Fixed Sector Format

Variable Sector Format

Control Timing

Line Current Versus Start-up Time
60 HZ power Connectors

50 EZ Power Connectors

Typical Cabinet Configuration

-Accessories List

I/0 Cable Lengths and Tabs
DC Power Supply Cable Lengths and Tabs
Primary Voltage Requirements

10
52

Printea In US.A,




ENGINEER!NG SPEC 64717800

€™ SPECIFICATION =y (

SMALL DISK DIVISION

1.0 SCOPE

This document describes the MAGNETIC PERIPHERALS INC. Removable
Small Disk (RSD) Drive and its available configurations.

2.0 APPLICABLE DOCUMENTS

DWG 93913853
PUBL 833244380
PUBL 83324490
PUBL 83322440
PUBL 83324440

RSD Drive Mechanical Interface
Hardware Maintanence Manual Volume 1
BEardware Maintanence Manual Volume 2
Microcircuits Manual Volume 1
Microcircuits Manual Volume 2

3.0 GENERAL DESCRIPTION
3.1 Egquipment Definition

The RSD Drive is a 3600 rpm, 9.677 MHz data rate, random access,

flat cable Disk Drive. It consists of a data pack, spindle, direct
coupled dc brushless drive motor with digital speed control,

switcher power supply, air supply, air filter and an actuator. The (
logic package utilizes both Lowpower Schottky, I2L and ECL

technoleogy, and contains electronic printed circuit boards with
extensive use of large scale integration (LSI). All read/write,

fault, transmitter/receiver and microprocessor controlled servo
electronics are contained within this package. See Figure 1 for

major component placement and Figure 2 for the plan view.

Several features to enhance system integrity are included as
standard. They are phase-locked data seperation, NRZ to 2, 7 RLL
code data conversion, fixed and variable (Address Mark) sectoring
and daisy-chain interface capability. The drive can be rack
mounted in either domestic or European enclosures.

A hinged front panel allows access for the data pack. The data
pack is sealed from environmental contamination when removed from
the drive, thereby eliminating the need for cleaning. An interlock
assures that .the data pack cannot be removed when the disks are
spinning.

(
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3.2 Options
3.2.1 Optiocnal Power

The RSD drive is available with a power supply which is switchable
. for the following ac voltage/frequency combinations.

120 v 50/60 Hz
220/240v 50/60 Ez

3.2.2 Index and Sector in "B" Cable Option
The drive can be modified to have index and sector in the "B"
cable. This is accomplished by moving predesignated jumpers on
the I/0 card. See Figure 1l1.

3.2.3 Dual Channel Access Option

( The Dual Channel option allows two controller access of the
drive. This option is installable in either factory or field.

AAE914 1181 CDC ' Printed in U.S.A.
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3.3

3.4

4.0
4.1

Accessory Items

Accessory items required but not included with the units must be
purchased separately (see Table 1)

Compatibility

The term "compatibility”, when used in reference to the MPI family
of 3600 rpm RSD Drives refers to data pack interchangeability
between spindles of any similar MPI RSD Drive. A cartridge
written on an MPI 3600 rpm RSD Drive may be read on another
similar MPI 3600 rpm RSD Drive (when using the same format) within
the specified error rate.

PERFORMANCE

Access~-to-Data Characteristics

4.1.1 Positioning Times

26914 1141 COC

All positioning times are measured frcm initiating a seek to the (
On Cylinder condition.

The maximum positioning time is 55 ms. This is defined as the
time to move the head from track zeroc to track 822.

The maximum single track positioning time is 7 ms. This is
defined as the time to move between any pair of adjacent tracks.

The average positioning time is no greater than 30 ms. This is

defined as the time taken to make all possible moves divided by
the number of all possible moves (see Figure 3).

Printed In U.S.A,
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TABLE 1. ACCESSCRIES LIST
ACCESSORIES
DESCRIPTIXN QUANT ITY REQUIRED NCTE PARD® NO
Logic Plug One per drive 1 94398817
thru :
94398824
Terminator Assembly One per drive on
Star, one per multi- 3 93270700
spindle installation
in Daisy Chain.
DC Power Supply Cable One per drive 5 93991 8XX
Data Pack At least one per
spindle.
"A" Cable (Controller to One per drive in
drive) (Shielded) Star configurazion 3,4 92589 7%
one per Daisy-
Chain configuraticn.
"A" Cable (drive to drive) One less than total 3,4 92589 7XX
(Shielded) drives in the system
"B" Cable (Controller to One per drive 3,4 951936XX
drive) (Shielded)
CE Head Alignment Data Pack 2 64132500
TB216-A Field Exerciser ’ 2 82338800
Head Aligmment Rit 2 T8D
NCTES:
1. Last two digits denote lens tab. Logic Plugs 0 thru 3 (tabs

17 thru 20) are included with each drive.

2. Quantity as required for regional maintenance.

3. In systems using the dual channel operaticn, twice the number
of cables and terminators are required,.
4. Last two digits denote cable length, See Table 2 for I/0

cable lengths,

5. Last two digits denote cable length.

length. Tab 02 (1 ft) included with each drive.

2A6914 1141 COC

See Table 3 for cable
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TABLE 2. I/O CABLZ LENGTHS AND TABS

CABLE LENGTH
IN FEET 10 15 20 25 30 40 30 100

"A" CABLE TABS
925897XX 00 0l 02 03 04 0s 06 Q7

"B" CABLE TABS
951936XX a0 0l 02 03 04 05 086 N/A

TABLE 3. DC POWER SUPPLY CABLE LENGTHS AND TABS

CABLE LENGTE 5 8 1
IN FEET '
939918XX 00 0l 02

A6914 1181 CTC Printea In U.S.A.
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4.1.2 Latency Time

The average latency time is 8.33 ms, based on a naminal di sk speed
of 3600 rmm.

The maximum latency time is 16.83 ms, based on a minimum disk
speed of 3564 rpm (see 5.4).

Latency time is defined as the time required to reach a particular
track location after positioning is complete.

4.1.3 Read Initialization Time

Between the deselecticn of one head and the selection of another
head, there is a 5.0 ps delay within the drive due to circuit
characteristics., The time from the initiation of a head change
until data can be read with a selected head without error is
24.0 ps maximum (5.0 ps for head selection, 10.0 ps for read
amplifier stabilization, and 9.0 us for phase lock
synchronization).

4,.1.4 Write-to-Read Recovery Time ' . (
Assuming head selection is stabilized, the time lapse before Read
Gate can be enabled after switching the Write Gate off is 10 s,
minimum. (See Figure 22(B)).

4.1.5 Read-to-Write Recovery Time
Assuming head selection is stabilized, the time lapse from
dropping Read Gate to enabling Write Gate is 0.3 us minimum (see
Figure 22(B)).

4

ot
[N ]

Data Capacity

The data capacity specified is based on the number of eight-bit
bytes that are recorded on a track. The unsectored capacity below
does not include an allowance for tolerance gargs.

HEA DS 5
BYTES/TRACK ~ 20 160
BYTES/CYLINDER 100 800
BYTES/SPINDLE 82 958 400
CYLINDER/UNITS 823

4.3 Data Transfer Rate

The namninal bit rate is 9.677 MHzZ. (.

\A6914 11-41 COC Printea In U.S.A.
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Zrror Rates

The following error rates assume that the RSD Drive is adjusted %o
specification, that the appropriate data pack is being used, and
the errors caused by media defects or equipment failures are
excluded.

4.4.1 Read Errors

Prior to determination of a read error rate, the data will have
been verified as written correctly and all media defects flagged.

1. Recoverable Error Rate = 1 in 1010

The recoverable error rate is the number of errors encountered
which are recoverable within 27 retries (3 retries at each

data strobe carriage offset) as a function of the number of
bits transferred. '

2. Unrecoverable Error Rate = 1 in 1012
An unrecoverable read error is one which cannot be read

correctly within 27 retries (three retries at each combination
of data strobe and carriage offset).

4.4.2 Write Errors

Write errors can occur as a result of the following: write data
not being presented correctly, media defects, or ecguimment

malfunction. As such, write errors are not predictable as a
function of the nunber of bits passed.

For the case of an unrecoverable write error occurring because of

a Drive equipment malfunction, the error is classified as a
failure af fecting MTBF.

Unrecoverable write errors are those which cannot be corrected

within three attempts at writing the record with a read verify
after each attempt.

4.4.3 Envirommental Errors

AA6914 11.31 cne

When operating a low effective data transfer rate; e.g., randem
access of single short records, the effective error rate may be
expected to exceed the above limits due to external environmental

interference. The resulting recoverable read error rate is less
than one error in eight hours of operation
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4,4.4 Access Errors

4.7

5.2

A8914 11-41 CODC

No more than one positioning error in 106 seeks.
Data Security

Under normal controller I/0Q operaticn, the drive will write only
that pattern present on the write data lines. Both drive Selected
and On Cylinder must be true before a valid write operaticn can be
canpleted. Data is protected by inhibiting Write Gate in all
fault conditions including a loss of On Cylinder, Seek Error or
low dc voltage. This is accomplished by switching off the vcoltage
required to write and/or performing and emergency retract of the
Read/Write heads.

Stop Time

The time to stop a disk after the START/STCP switch has been
turned off is typically 25 s, 35 s maximum. If power is lost, the
spin-down time is 90 s, typical.

Start Time

The time for the Drive to be in the Ready state after the
STARY/STCP switch has been depressed is typically 1 minute.

RECORDING CHEARACTERISTICS

Recording 3
Mode: ‘ 2,7 Ccde
Density (inner track): 9994 bpi nominal
(outer track): 6283 bpi ncminal

Disk (See Figure 4)

Total number: 3
Servo surface: 1
Data surfaces: 5
Data tracks per surface: 823
Track spacing in inches: .0018 (ncminal)
Tracks per inch: 543 (nominal)

Printsd In U.S.A,
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5.3 Heads (See Figure 4)

Servo head: 1
Recording heads: 5
Read/Write width in inches: .0014
(No erase gap)

(nominal)

w
.
f 8

Spindle

The spindle speed is 3600 236 rpm. These limits represent =1% of
nominal.

R/9 HEAD O
D) ]
3 L T\]
« '3 |
) 1

| s

" SERYQ SURFACE - L

4Y48A

FIGIRE 4. DISK SURFACES
6.0 INTERFACE
6.1 Interface Definition

All input and output signals are digital, utilizing industry
standard transmitters and receivers. When used with properly
shielded cables, this will provide a terminated, balanced,
transmission system for long distances and/or noisy electrical
environment. Figure 5 is a block diagram of the Drive interface.

The "A" cable is a 60 pin shielded, flat cable. The "B" cable is

( also shielded and allows mass termination without stripping.
Shielding is utilized to minimize cross-talk and reduce inductive
coupling due to static discharges, as well as control impedance
variations regardless of cable lay.

AA6914 1131 ¢€2¢ Printed In U.S.A.
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6.1.1 Terminated, Balanced Transmission System

Transmitters and receivers of the industry standard type 75110A
and MC3450 equivalent are used to provide a terminated, balanced
transmission system (see Figure 6).

6.1.2 Line Transmitter Characteristics

The Drive controller line transmitter (see Figure 7) is compatible
with the CDC line receiver described in 6.1.3.

l. OQutput Signal Levels

"A" Cable Control Signals - See Figure 7.
"B" Cable Data Signals -~ See Figure 6.

2. Output Line Polarity

Control Signals -~ The CCC transmitter (see Figure 7) is
connected to the I/0 line such that the output, labeled Z,
correspconds with the low order pin number of the pin

( assigrments and in turn connect to receiver pin labeled B,
exceot for the Unit Selected line, which is connected in the

onposite manner.

When trans‘nz.tter and receiver are connected in this manner, a
loglcal 1 into the transmitter produces a logical 1 out of the
receiver, L

6.1.3 Input Amplifier (Receiver) Characteristics

The Drive controller input ampllfler (see Figure 8) is campatitle
with the CDC transmitter described in 6.1.2.

1. Receiver Propagation Delay
The receiver propagation delay is typlcally 19 ns in the
direction of the logical 1, and 19 ns in the direction of the
logical 0.

2. Receiver Input Polarity
Control slgnals - The input (labeled "B") of the receiver (see
Flgure 6) is connected to the lowest numbered pin of the pair
in the cable and in turn connected to the transmitter oln
labled Z.

‘ "B" Cable Data Signals - See Figure 6.

AAE914 1181 COC Printed In US.A,
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A termination resistance as shown in Figures 7 and 8 is
required at the transmitter and receiver end of each

transmission line of the "A"

cable.

This resistance is

provided on the unit by the terminator assembly (see Table 1
and Figure 9), which must be ordered separately,

2. ™" Cable

A termination resistance as shown in Figure 6 is required at
the receiver end of each transmission line of the "B" cable.
This resistance is provided at the unit's receiver logic card.

6.1.5 1I/0 Connectors and Cables

6.1.5.1 "A"™ Cable
DESCRIPTIN

( Connector (60 pcs.)
Flat cable shielded,
60 wire, 28AWG
Connector pull tab

MPT PN
10130439

73157980
92004804

M PN

3334-7060

3638-60
34380-5

6.1.5.2 "A"™ Cable Mating Receptacle on Unit or Controller

CESCRIPTION

60 pin, right angle
header

60 pin vertical
header

6.1.5.3 "B" Cable

DESQRIPTICN

Connector (26 pos.)

Cannector pull tab

Flat cable (26 pos.)
shielded

AAE914 11-41 CDC

MPI PN

15014076
15014112

MPI PN

10130435.

92004301
73157982

3M PN

3372-1002
3372-2002

™ PN

3399-7026
3490-2
3638-26

Printeg In US.A.
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FIGURE 9. SINGLE AND DUAL CHANNEL INTERFACE
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6.1.5.4 B" Cable Mating Receptacle cn Unit or Controller

DESCRIPTION MPI PN M PN

26 pin, right

angle header 15014072 3429-1002
26 pin,

vertical header 15014108 3429-2002

6.1.6 I/O Cable Characteristics

"A" Cable

Type: 60 pin shielded, flat-cable
Impedance: 100 =10
Wire size: 28 AWG, 7 strands
Propagation time: 1.4 to 1.6 ns/ft
Maximum cable length: 100 £t cumulative
Voltage rating: 300 V rms
"8" CABLE

(( Type: 26 conductor, shielded, £lat-cahle
Impedance: 130 =15 Q
Wire size: No. 28 AWG, 7 strands
Propagation time: 1.4 to 1.6 ns/ft
Maximum cable length: 50 £t
Voltage rating: 300 V rms

6.2 Signal Lines

Refer to Figure 10 for the "A" (Address/Control) cable and
Figure 1l for the "B" (data) cable I/0 signals.

'6.2.1 Address and Control Tag Functions
Address and Control functions are transferred on 10 lines. The

significance of the information on these lines is indicated by one
of three Tag Lines (see Figure 12). See Figure 13 for timing.

AAE914 1141 CTC Printed In U.S.A,
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CONTROLLER A casLs DRIVE
L0, HI
A QasLe UNIT SELECT Tag 22, 82 A st
untT seuect 20 23, 53
uNrT_seLsct 2! 24, 54
UNTT SELECT 22 26, 54
NOT USE)

746 A . 1, 3
A6 2 A . 2, 32
16 3 A 3, 33
81T 0 A 4, 34
817 1 A s, 35
8IT 2 A s, 34
817 3 A 7,37
8IT 4 A s, 38
81T $ A 9, 39
81T 6 A 10, 40

817 7 A n, 4 (
8IT 8 A 12, 42
8IT 9 A 13, 43
OPEN CASBLE DETECTOR 14, 44
INOEX A 18, 48
_SECTOR A 25, 53
FAULT A 18, 48
SEEX ERROR A 18, 44
SN CYLINOER A 17, 42
g _UNIT READY A 19, 49
- ADDRESS MARK FOuND A 20, %0
WRITE PROTECTED A 23, 58
POWER SEQUENCE PICX 29
POWER SEQUENCE HOLD 59
susy A 21,
NOT USED (SPARE) 30, 60

2930

2A6914 1131 COC

NOTE; 40 POSITION

28 AWG, STRAISHT PLAT CABLE
MAXIMUM LENGTH - 100 FT

A\ DUAL CHANNEL UNITS oMLY,
A\ GATED BY UNIT SELECTED,

FIGIRE 10. TAG BUS I/0Q0 INTERFACZ
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CONTROLLER ' . B CABLE ' DRIVE
: - L0, HI '
WRITE DATA 8, 20 >
GROUND . 7 :
WRITE CLOCK 6. 19 >
GROUND ‘ ‘18
SERVO CLOCK : 2, 14
GROUND 1
READ DATA | 3, 16
. t— T
( ~ | crounp 15
5, 1

| (READ CLOCK _ 5, 17
GROUND 4

| SEEK_END 10, 23

| (UNIT SELECTED 22, 9
GROUND ' 21
RESERVED FOR INDEX 12, 24 :
GROUND : n
RESERVED FOR SECTOR © 13, 26
GROUND : 25

NOTES: 3. 2b CONDUCTORA SHIELDED FLAT CASLE-
MAXINUM LENGTH: 'S80 FTe
2. NO SIGNALS GATED BY UNIT SELECTED p—

FIGURE 11. "B" CABLE INTERFACZE

AA6914 1141 CCZC Printsa in U.S.A,
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TAG 1 TAG 2 TAG 3 UNIT
IN IN IN SELECT
BUS CILINLCER EEAD CONT ROL
ADDRESS SELECT SELECT
Bit 0 20 20 Write
Gate
1 21 21 Read
Gate
2 22 22 Servo
Qffset Plus
3 23 Servo
Qffset Minus
4 24 Fault ( :
Clear .
Enable
6 26 : RTZ
7 27 Data
Strobe Early
®
8 28 Data
1 Strobe Late
E 23 Release ZCS Priority ZCS
Select

A VAL CZANNEL ONLY

FIGIRE 12. TAG BUS LDECODE

A6914 1141 CDC Printsd In U.S.A.
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FIGURE 13. TAG AND BUS TIMING
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6.2.1.1 Cylinder Address (Tag 1)
The RSD Drive is a direct addressing device, the controller need
only place the new address on the bus lines and strobe the lines
with Tag 1. The unit must be On Cylinder before Tag 1 is sent.
6.2.1.2 Head Select (Tag 2)

This signal is the head address that will be selected by bits 0
through 2 (see Pigure 1X).

6.2.1.3 Control Select (Tag 3)

This signal acts as an erable and must be true for the entire
control operation.

6.2.1.3.1 Write Gate (Bit 0)
The Write Gate line enables the write driver (Figure 12).
6.2.1.3.2 Read Gate (Bit 1)
Enabling of the Read Gate (see Pigure 13), enables digital read (
data on the transmission lines. The leading edge of Read Gate
triggers the read chain to synchronize on an all zeros pattern.
(See Figure 14 for Read Gate and Write Splice relationship).
6.2.1.3.3 Servo Offset Plus (Bit 2) (See Note in 6.2.1.3.9)
When this signal is true, the actuator is offset f£ram the nominal

On Cylinder position towards the spindle. On Cylinder will drop
for 2.75 ms nominal.

6:2.1.3.4 Servo Offset Minus (Bit 3) (See Note in 6.2.1.3.9)

When this signal is true, the actuator is offset fram the nominal
On Cylinder position away from the spindle. On Cylinder will drop
for 2.75 ms nominal.

NOTE: When dropping Offset Plus or Minus, on cylinder will
‘ drop for 2.75 ms nominal.

6§.2.1.3.5 Fault Clear (Bit 4)

A 100 ns ninimum pulse sent to the drive will clear the Fault
flip-flop if the Fault condition no longer exists.

A8914 1181 COC Printea in U.S.A,
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6.2.1.3.6 AM Enable (Bit 5) (See Note)

The AM (Address Mark) Enable line, in conjunction with Write Gate
or Read Gate, allows the writing or recovering of Address Marks
(PFigure 14) . When AM Enable is true while Write Gate is true, the
writer stops toggling and erases the data, creating an Address
Mark. Write fault detection in the unit is in hibited by this
signal.

' When AM Enable is true while Read Gate is true, an analog vol-

tage camparator detects the absence of Read signal. If the
duration of the erased area is greater than 20 but less than 36
bits, an Address Mark Found signal will be issued.

NOTE: If Address Mark is not used, Bit 5 must be held inactive
during Ceontrol Select functions.

Address Mark should be 3.0 bytes in length with no
transitions.

6.2.1.3.7 RTZ (Bit §)

A 250 ns minimun, 1.0 ms maximum pulse, sent to the drive will

cause the actuator to seek track 0, reset the Head registar and
clear the Seek Error flip-flop.

This seek is significantly longer than a normal seek to track 0,
and should only be used for recalibration, not data acquisition.

6.2.1.3.8 Data Strobe Early (Bit 7) (See Note in 6.2.1.3.9)

When this line is true, the Drive PLO Data Separator will strobe
the data at a time earlier than ncminal. Normal strobe timing
will be returned when the line is false.

6.2.1.3.9 Data Strobe Late (Bit 8)

A6914 1141 CZC

When this line is true, the Drive PLO Data Separator will strobte
the data at a time later than nominal. " Normal strobe timing will
be returned when the line is false.

NOTE: The Data Strobe and Carriage Offset signals are intended to
be used as an aid to recover marginal data. The carriacge
and data strobe position return to ncminal when the
respective signals go false. A carriage offset will result
in loss of On Cylinder and Seek End for a period of 2.75 ms
maximum (see Figure 13). The ncminal time for the carriace
to move frem forward to reverse offset or vice versa will be
40 ms. Write gate should not ke raised by the controller
while in the offset mode.

¢

(
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6.2.1.3.10 Release (Bit 9) (Dual Channel Only)

Enabling this line will release Channel Reserve and Channel
Priority Select Reserve in the Drive, making alternate channel
access possible after selection by the other channel ceases. 1If
the unit is desired to function with "Reserve Timer" feature,
release will occur 500 ms (naminal) fallowing the deselection of
the Drive. If a longer or shorter time is desired, the timer may
be customer altered by changing a resistor and capaci tor to oktain
delays fram 500 ns to 10 seconds. Enabling Release will always
clear Reserve and allow alternate channel access independent of the
Reserve Timer feature. The Reserve Timer is enabled by means of a
switch in the logic chassis. Inhibiting the Reserve Timer causes
the Drive to stay reserved until specifically released by the
Operating channel. A unit is reserved immediately upon selecticn,
but may be released any time after 500 ns following selection. By
means of a switch on the dual channel card, it is also possible to
absalutely reserve an RSD Drive to one or the other channels.

6.2.1.4 Unit Select
(( Priority Select (Bit 9) (Dual Channel Only)

When this line is true during Unit Select Tag (see 6.2.2.8), the
unit will be unconditionally selected and absolutely reserved by
the respective channel providing both channels are enahled and a
priority select condition doces not exist on the opposite channel.
Once the priority select function has been perforned the respective
channel has exclusive access to the drive. The opposite charnnel
can gain access only after a release function has been performed on
the selected channel. For timing see Figures 16 and 17.

6.2.2 Individual Lines
é.2.2.1 Sector Mark

The Sector Mark is derived from the sServo track. Timing integrity
is maintained throughout seek operations (see Figure 15). The
number of sectors per rewolution is switch selectahle and is
determined by counting sector clocks. The switches are located on
the control card. Each switch represents a fixed nunber of sector
clocks when closed.

Switch: 0 1 2 3 4 5 6 7 8 9 10 11

Sector

Clocks: 1 2 4 8 18 32 64 128 256 512 1024 2048
‘ i H R

AAE314 1181 cCoC Printag in U.S.A.
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To calculate the proper switch positions for the number of sectors
desired, use the follcwing formula:

Clocks/Revolution
No. Sectors

- 1 = Sector Clock Count/Sector

Zxample for 8 Sectors: =gt -1 = 1679
Close switch 10 = 1024
9 = 512
7 = 128
3 = 8
2 = 4
1l = -2
Q0 = 1
One Sector Clock for SM Counter Reset = ———-—l]éao
Each Sector Clock is equivalent to 12 data bits. (

6.2.2.2. Fault

When this line is tzue, a fault condition exists in the Drive.
The following types of faults may be detected by the Drive:
voltage fault, MPU/first seek fault, Write fault, Write or Read
while Off Cylinder, and Write Gate during a Read operation. A
fault condition will immediately inhibit the writer to prevent
data destruction. The dc power fault indicates a below normal
voltage from the positive or negative power supplies. The Write
fault indicates either low or absence of write current, absence of
write data from the corresponding data head, or the aksence of
write clock £ram the controller when write gate is active.

The Fault line may be cleared by a Clear Fault command on the I/0
or by depressing Fault Clear on the operator panel (providing the
Fault no longer exists). As a maintenance aid, Fault indicators
are provided within the unit on the Control Board. All Faults

will be stored until powering down dc power or by depressing Fault
Clear on the operator panel.

2A6914 11-81 CDC Printag In US.A.
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6.2.2.3 Seek Error

When this line is true, a Seek Error has occurred. The error may
only be cleared by performing an RTZ. This signal indicates that
the carriage has moved to a position outside the recording field,
or that an address greater than 822 tracks has been selected. 1If
n address greater than 822 tracks is selected, the Seek Error
signal will go true within 250 ps maximum of the Cylinder Select
tag.

A Return-to-Zero Seek command will clear the Seek Error conditioen,
return the heads to cylinder zero, and enable an On Cylinder
Signal to the controller. :

6.2.2.4 On Cylinder

This status indicates the servo has positicned the heads over a
track. The status is cleared with any seek instruction causing
carriage movement, or a zero-track seek. A carriage offset will

result in loss of On Cylinder for a period of 2.75 ms naminal.
(( For a zero track seek, On Cylinder drops for 30 ps naminal,

6.2.2.5 Index

This signal occurs once per rewolution, and its leading edge is
considered the leading edge of the Sector Zero, typically 2.5 us
(see Figure 15) . Timing integrity is retained throughout seek
operations.

AA6914 1141 CDC Dvimtan in 11 @ A
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am— P 205 :°.3 “3
INDEX
1.25 20.2 ps == e
SECTOR
LAST ~—>r— |AST ~———s—— SECTOR ~———sr+— SECTOR
sECToR SZCTOR t ° "1

FIGURE 15. " INDEX AND SECTOR TIMING
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6.2.2.6 Unit Ready

When true this lire indicates that the unit is up to speed, the
heads are locaded and no fault conditions exists within the Drive,
If during a locad sequence tribits are not sensed the heads will
unload. A first seek fault will be indicated and Unit Ready will
remain low.

6.2.2.7 Open Cable Detector

The Open Cable Detect circuit (see Pigure 8) disables the
interface in the event that the "A" interface cabhle is dis-
connected or controller power is lost.

It is reccmmended that the controller circuitry have sufficient
wltage margins and interlocks to prevent operat:.on on the RSD
Drive before the controller is Ready or prior to impending
controller power failure, Relay logic and passive terminaticns
scanetimes aid this requirement. If 75110A transmitters are used
to drive the Open Cable Detect line from the controller, two

( transmitters should be paralleled, and no 56 Q termination

( resistance to ground should be used at the controller end.

6.2.2.8 Unit Select Tag

This signal gates the desired logic number into the Logic Number
Canpare circuit. The unit will be selected lnternally 600 ns
maximum af ter leading edge of this signal. For timing see Pigures
16 and 17. Note that this functicn must be edge triggered.

In Pual-Channel units, Unit Select tag also forces the Drive to be

: reserved to that channel, providing selection occurs. The reserve

T will not be cancelled unless by Release command, Reserve Timer or
dc power-down/power-up. If Bus Bit 9 and the desired logic number
are present with Unit Select tag, a Priority Select will be
perfomed, see 6.2.1.4. The unit will be selected internally 600
ns maximum after leading edge of Unit Select tag. For timing see
Figure 17.

AAGE914 11-831 CDC Printaa tn 1 S A
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. ENASLED FOR DURATION

0.2 ps MIN - 7 OF SELECT
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& ] .
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LOGIC NUMBER [ [( UNDEFINED
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[
RELEASE "=am l I{( |
|

0.4 ps MAX —]

UNIT SELECTED »g~ -

FIGURE 17. LOGIC NUMBER SELECT AND TIMING DIAGRAM ‘
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6.2.2.9 Unit Select (20, 21, and 22)

6.2.2.10

These three lines are binary coded to select the logical numbe:
one of eight Drives. The unit number (0 through 7) is selectahle
by means of a logic plug on the operator panel in each individual
unit, Care should be taken to have no duplicate logic plugs in
the same system. Removing the logic plug frcm any unit results in
a logic number 7. ’

Address Mark Found

Address Mark Found is a 9.0 us maximum pulse which is sent to the
controller following recognition of at least 20 but less than 36
missing transitions and the first zero of the zeros pattern.

The controller must drop the Address Mark Enable line (3it 9) upon
receiving Address Mark Found (AMF) and valid data will be
presented on the I/0 lines following the AMF pulse. (see

Pigure 14).

NCTE: Under certain conditicns it is possible that the Drive
could issue a false Address Mark Found signal during an
address mark search operation. This would occur if a media
flaw existed which simulated the electrical characteristics
of an Address Mark (at least 20 but less than 36 missing
transitions followed by a 2z=ro).

It is recommended provisicns bte made in system hardware or
sof tware to allow recovery fram, or avoid the possibility of
detecting false AMF signals.

6.2.2.11 Unit Selected

6.2.2.12

\A6914 1181 CDC

When the three Unit Select bit lines compare with the logic plug
on the control panel, and when the leading edge of Unit Select tag
is received, the Unit Selected line becomes true and is
transmitted to the controller on the "B" cable (see

Figure 19(B)). MultipleUnit Selected responses on a daisy chain
system indicated duplicate plugs have been installed

Write Protected

Enabling the Write Protect function inhibits the writer under all
conditions, illuminates a front panel LED, and sends a Write
Protected signal to controller. Attempting to write while
protected will cause a fault to be issued. The Write Protect
functicn is enabled by a switch located on the contzrol card or by
installing a Protect Key on the RSD data pack.
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6.2.2.13 Seek Znd

(“ CYL SELECT

BUS LINES L |

Seek End is the combination of On Cylinder or Seek Error
indicating that a seek operation has terminated. 1In dual channel
drives, the Seek End signal sent to the unselected channel will
normally be a constant one. However, if while the drive is
selected on a channel, and the opposite channel receives a Seleact,
this action will be noted by circuitzy within the drive. Then,
when the selected channels Select and Reserve latches are cleared,
the Seek End signal sent to the waiting channel will go to a zero
for 30 us. If an address greater than 823 tracks has been
selected, Seek End and On Cylinder will interrupt for 30 us
nominal (see Figure 18).

Lé‘-—-‘_sﬂ 1.0 ps MINIMUM, 0.5 ms MAXIMUM

<<— 0.2 us

a.z2 psffE%

! |

| | 3

—> |<— 100 s NOMINAL

I
. SEEK ERROR |
!

ON CYL OR
SEEK END

AAG914 1141 COC

;—>‘ }<— 100 ns NOMINAL

[ 30 s NOMINAL=——x

W309A

FIGURE 18. SEEK END TIMING
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6.2.2.14 Power Sequencing

Power Sequencing requires the ac power <n, START indicator On and
REMOTE SEQUENCE switch in the REMOTE positicn. Applying ground to
the Pick and Hold lines will cause all drives logically connected
to power up. Individual power up is not required because of the
low power consumpticn ¢f each Drive. "

6.2.2.15 Busy (Dual Chanel Cnly)

If the Drive is already reserved and/or selected, a Busy signal
will be issued to the “A"™ cable and Unit Selected will be issued
on the "B" cable to the channel attempting the select. This Busy
signal will be issued from the Drive at its I/O connector within
600 ns following the selection attempt, and remain at this status
until Unit Select tag is dropped or the unit is no longer Busy.

Unit Selected should be used to enable Busy in the controller.

6.2.3 Data and Clock Lines

6.2.3.1 Write Data

This line carries data which is to be recorded on the di sk pack.

6.2.3.2 Servo Clock (

The Servo Clock is a phase-locked 9.677 Mz clock gene.fated £ rom
the servo track tribits. (see Figure 19(A)). Servo Clock is
available at all times (not gated with Unit Select).

6.2.3.3 Read Data

This line transmits the recovered data in the form of NRZ data
(see Figure 19(B)).

6.2.3.4 Read Clock

The Read Clock defines the beginning of a data cell. It is an
internally derived clock signal and is synchronous with the
detected data as specified in Figure 19(B). This signal is
transmitted continuwously, and is in phase sync within 9 us after
Read Gate.

6.2.3.5 Write Clock

AA6914 1181 C3C

This line transmits the Write Clock signal which must be syn-

chronized to the NRZ Data as illustrated in Figure 19(A). The

Write Clock is the Servo Clock retransmitted to the Drive by the
controller, during a write operation. The Write Clock need not ke
transmitted continuwusly, but must be transmitted at least 250 ns

prior to Write Enable. ' (
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SERVO
CLOCK | L
A\ 103, 3 —e—s] © 5l.% iB—H

NRZ A\
WRITE
DATA g g g 1 0 1 g q
A 50 +35 —e—>
WRITE
CLOCK L_
A2\ 103.3 —a——ad 51eb 3 —tam

NOTES: L. ALL TIME IN nse. ~
AT DRIVE I/0 CONNEETOR. '

( é SINILAR PERIOD SYMMETRY IS =2 ns. AT IJ0 CONNECTOR IN DRIVE
SPEED VARIATION TOLERANCE IS 1% CONSISTING OF:
¢ VARIATIONS BETWEEN INNER AND OUTER CYLINDER.

® DYNANIC JITTER ON BYTE-TO-BYTE BASIS. APPLIES WHEN
ON CYLINDER.

e TRIBIT SKEW AND DROPQUT. APPLIES DURING SEEK.

Ae UWRITE TIMING

READ

CLOCK
A b Yttt Sl.b %5 —-4—»4—4 F! 303.3 x4
NRZ '
DATA 303.3 '.-‘J.O—l-c———
NOTES: 1. ALL TIME IN ns | 10315

NEGATIVE EDGE OF CLOCK PRECEDES SIGNIFICANT EDG: OF
DATA AT I/0 CONNECTOR.

\( READ TIMING

FIGURE 19. DATA TIMING

AAE914 1181 CDC Printed In US.A.



ENGINEERING SPEC §4717300

@@MAGNET]C PERIPHERALS INC. CD 3

aConorat Caaa Campany

SPECIFICATION b (

6.3 Data Format and Data Control Timing

The record format on the disk is under control of the contreoller.
The Index and Sector pulses are available for use by the ccn-
troller to indicate the beginning of a track or sector. Minimum
formats for fixed and variable sector data records are shown in
Figures 20 and 21.

Sane hardware-oriented constraints must be recognized when design-
ing a fomat. The following is a list of those format parameters:

1.

5.

AA8914 1191 CDC

Beginning-of-Record Talerance

This tolerance must be provided to allow for worst case condi-
tions of head skew and circuit tolerances which may occur
during cartridge interchange.

This gap must be written with a minimum of 16 bytes of zeros.
Read PLO Synchroni zation

The synchronization time needed to allow the Phase-Locked v
Oscillator to synchronize is 9 pus of zeros. (

Sync Pattern

The sync pattern consists of "cne"” bits indicating the
beginning of the address or data area (one "one" bit is the
minimun required).

Write Driver Turn On

The write driver turn on time is about 0.8 pus or cne byte
This time has to be accounted for in order to know where pos-
sible splice areas are located.

End-of-Record Tcolerance
This tolerance is an eight byte pad of zeros which el iminates
the possibility of destroying the end of a record written with

a late displacement head. This is accomplished by writing an
adjacent succeeding sector with an early head.

Printed in U.S.A.
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FI1XED szcToa
neex/secTor N IDENTIZAL SZCTORS poe/secees.
= X iy
2
VRITY s | A ] A
NUD SCATTER | M0 sywe | ZCoress | spuzcz | o syne | sarTeRN GaTA - @ | mr PAD | DO oF TRACK
16 sYTES 1 syres | ssvres | 1 osvre | 11 svres | 1 syrr 2arres | 1 ovre 8 syres
( ) {--"1 —-}&
e | ruc starus | uerer . | Lower 2 N
) Wead | szerer | Rre ez
PATTERN | LOGICAL UNTT | crLInoER | cyLrnoex ‘
9%

&r, = TINE SETVEEN LEAOING EDGE OF INOEX/SECTOR AND READ GATE
IS 8 SYTES. 4 SPLICEZ POINT MAY EXIST WITHIN TMIS AREA.

AWESE AREAS ARE EYAMPLES CMLY AND MAY 8€ STRUCTURED TO SUIT
INOIYIDUAL CUSTOMER REQUIREMENTS.

EXAMPLE MO, 1: WMAT IS OATA FIELD LINGTH USING 64 SECTORS?

ATA FIILD . [OTAL SYTES/TRaCK < (SYMC FIZLDS, TOLSRAMCT CAPS, ANO ACORESS)
MIBER OF SECTORS,TRACK .

BATA FIELD o 20180 59 , 2¢4 OYTES
P scTox

DATA s 254 SYTIS/SECTOR
2 orrrcioey o 2524 1100 . s
20 160

- FIGURE 20. FIXED SECTOR FORMAT
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YARTAGLL SECTSR WITH ACORTSS AMdx3

{e0E3 N ISENTICM, SICTORS In0Ex
/S & \ P
- wRITZ sYC
weAd SEATIER{  lEROLS An Mo ST | aoore¥$ | SPMUST | MO SYRE | parTTORN 0ATa A a:‘i& 108 "0 | o or TEA
18 evTLS i vre g srres | viwvres | awrrzs [ svrr |1 svres |1 opvTe 2 gyres |1 ovTe 1 Trres
VAN
A4 |
e | fus sarus | wemr e &
R0 AEAD \ secron a:",ﬁi ae 1
sarTon | Lootoa LT | cruenr | rwonr |
A r. o TIMC SETVELN LOAOTNG CDGT OF DNOLI M0 $€AD GATE I3 § 3VTE3.
1 * TTCRUCE POINT mat €XIST WITHIN ™IS AZTA. (
1766

MMESE AREAS ARE 2APPLEY CMLY L0 mAY 3L STRCTURCD TO IULT INMOTYIDUAL

CUSTONER LLQUIRENENTS,

CARPLE 0. 11 WHAT I3 OATA FIDILD DG B0 4 STETORI?
7. T /TRACK  MECHAMTICE
MadLR OF 3ECTORS/TRAX
sYTIS

SATA FILLD o
el sYTIS

DATA FIDLD o

o4 SECTIRI
———————
TRACK

£ OTICIORT o ottt 1100 o 378
D 1

QAL 0. 23 WAT I3 MmeqR OF SICTORS USDG 254 3ATA FYTIS?
20 16028 | (4 secrors

N STCTORS
T 256 «3?
Stfﬂcm.””“nu.u‘
b-- Y]
PIGURE 21. VARIABLE SECTOR FORMAT

AA6914 1141 CDC

SANCTS | (orac FIILOS ANO ASCRESI)

18251

20 140 TRACX <24 TLACX .4 -——su’u oS e
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' 6.3.1 Write Format

Provisions must be made within the controller to format the &isk.
The following is reccammended for fixed sector formats:

1. Select desired unit, cylinder, head, and sector.

2. The controller must provide a 5 S minimum delay between
Selecting a head and initiating a search for leading edge of
sector. This delay will ensure that the unit will be ready to
write when the sector leading edge is detected,

3. Search for leading edge of desired sector.

4. Detect leading edge of selected sector.

5. Immediately bring up Write Gate and start writing zeros.

6. Write all “2eros for head scatter and PLO sync areas (27 bytes).

7. Write a sync pattern, the address, and the address checkword.

8. Write all zeros for write spl ice gap and PLO sync field
(12 bytes).

9. Write a sync pattern, the data field, the two byte data fiald
checkword, and the one byte pad at the end of the Checkword.
The data field should be written with all ones or preferanly a
worst case pattern.

10. The end tolerance gap is the only part of the format where

there may be erased areas with no write data. If erased areas
occur in Gap 2 there may be problems in recovering the data
following this gap.

1l. If the next sector of the Same track is to be formatted and

A6914 1141 CC=C

the head is not deselected, the Write Gate should be left en.,
In this case. the controller should write all zeros in the
tolerance gap. If Write Gate is dropped, it should not be
raised again within 2 ps.

Printag in U.S.A,
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6.3.2 Control Timing (See Figure 18)

AA6914 11-41 CDC

1.

Read

The control line associated with a Read command is the Read
Gate line.

The leading edge of Read Gate forces the Phase Locked Oscil-
lator to synchronize on an all zeros pattern. Read Gate also
enables the output of the Data Separator cnto the I/0 lires
after a lock-to-data internal time out. Read Gate must be
dropped and raised again af ter going through a splice area.
Read Gate may be enabled 60 =4 clock counts after the leading
edge of Index or Sector.

The sync pattern search may begin 88 servo clock counts af ter
the leading edge of Read Gate.

Head switching ard read amplifier stabilization (see

FPigure 22(A)) shows the latest acceptable time at which a head
can be selected in order to read the next successive sactor
(with the format described in 6.3). : '

Data I/0 lines may not have valid data until 9 us from leading
edge of Read Gate due to phase lock synchronizing time.

Ensure that there will be no splice area af ter Read Gate is
brought up even under worst case pack interchange cenditions.

Write Data Field

The control line associated with a write operation is Write
Gate. '

The sector address must always be read and verified prior to
writing the data field, except while formatting.

Writing the data field must always be preceded by writing the
PLO sync field and sync pattern.

The controller must provide a three bit internal delay
(approximately 0.3 ps) between the trailing edge of the Read
Gate signal and the leading edge of the Write Gate signal (see
Figure 22(B)). This delay will allow for signal propagation
tolerances and prevent a possible overlap of the Read and
Write Gate in the unit.

(
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CONTROL
SELECT

[-‘-— 15 us MIN e

HEAD '
SELECT !

INDEX OR
SECTOR MARK

G oA

= bed :ﬂ.S }.ls

IF A READ OPERATION IS TO BE PERFORMED AFTER INDEX OR SECTOR. -
READ GATE NUST NOT OCCUR LATER THAN bed *0.5 ps AFTER THE LEADING
EDGE OF INDEX OR SECTOR.

A« TYPICAL READ CONTROL TIMING

CONTROL

SELECT

-~ READ
GaTE -.-—-—READ ADDRESS

——————T—

J.3 us nm—l-—‘ -O-——+- 10 us
MIN

8. TYPICAL WRITE CONTROL TINING

< (

FIGURE 22.

AAE914 11491 CCC

—

WRITE HEAD GAP
SYNC PATTERN
AND DATA FIEZLD

CONTROL TIMING
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Writing the data field must always bte followed by "ériting the
checkword and at least an eight hit pad at the end of the
checkword.

During formatting, Write Gate is raised immediately upon sernsing
Index or Sector. During a record urdate, Write Gate is raised
within two bits of the last bit of an address.

7.0 CQNTROLS AND INDICATORS

7.1 Operator Panel

The unit contains a f£ront parel with a logic plug, a start/stop
switch/indicator, a fault/clear switch/indicator and a write
protect indicator.

NAME TYPE : FUONCT ICN
LIGar SW

LOGIC PLUG X Establishes Logical Address of the ( )
( REMOVABLE) device.
START /S TCP X X  Indicator is on when the drive is

ready. Indicator blinks when START is
activated until drive is ready.
Indicator blinks when STCP is
depressed until disk rotatien is
stopped and the frent door is unlocked.

FAUL T/CLEAR X X Indicates any Fault condition. The
. switch clears the Fault condition if
- that Fault no longer is present,.

WRITE X Indicates that the Drive's write cir-

PROTECT . cui ts are disabled. Write protect is
activated by a plastic slide on data
pack or by a switch located in the
logic asseminly.

A8914 1181 C2C Printsd In U.S.A,




F ~
SPEC 64717800
@MAGNET!C PERIPHERALS INC. ENGINCEH]NG CD 3
aConra Caca Comoany - REV
¢ SPECIFICATION v
PAGT 49
SMALL DISK DIVISION
7.2 Control Board Switches and Indicators
MAME TYPE FUNCTICN
LIGAT SW

WRITE X Indicates that a Write fault had

occurred.
WRITE AND READ X Indicates write and read conditions

existed simultaneocusly.
WRITE OR READ X Indicates write or read conditions
AND OFF CYL existed during a seek operation

(0cf£f cylinder).
VOLTAGE X Indicates a below normal voltage

( : had existed.

MPU/FIRST SEEX X Indicates drive failed first
FAULT seek/lcad attempt.
WRITE PRCTECT b4 Enables write

protection circuitry.

The indicators listed above are located on the control card in the
logic chassis and are visible thru a hole in the top cover. See
6.2.2(2).

AA6914 11-81 CDC Printed In U.S.A.
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7.3 Channel Select and Reserve Switches and Indicators (Dual Channel

Cnly)
NAME TYPE FUNCTION
LIGAT SW '

DI/NRM X Switch will disable Channel I
or allow Channel I to be selected.

DII/NRM X Switch will disable Channel II
or allow Channel II to be selected.

ABR/RTM X In ABR position once drive is
selected it must be released in
order for Reserve tc drop. In RTM
position once drive is deselected,
Reserve will drop after 500 ms.

CHE. I SEL X Indicates Channel I is selectead. (

CB I RES b4 Indicates Channel I is reserved

CE. II SEL p.¢ Indicates Channel II is selected.

CH. II RES X Indicates Channel II is reserved.

8.0 PHEYSICAL SPECIFICATIONS

Nominal dimensions of the RSD Drive and Power Supply are shown on
the plan view of Figure 2.

The drive weight is approximately 60 lbs.

The power supply weight is approximately 12 lbs.

AA6914 11-81 CBC Printed In U.S.A.
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9.0 RELIABILITY AND SERVICE GOALS
9.1 Mean Time Between Failure

g

9.3

9.4

AAE914 1141 CDC

FPdllowing an initial pericd of 200 hours, the
Mean Time Between Failure exceeds 5,500 hours
for units manufactured in the firt year of
producticn and 7,000 hours for units
manufactured in the second year. For units
manufactured after the second year, the MTBF
exceeds 8,000 hours. The following expressioen
defines MIBF:

Estimated Orerating Hours
MIBF = No. ot EqQuimment Failures

Operating hours means total hours less any maintenance time.
Equipment failures mean any Stoppage or substandard performance of
the equipment because of equipment malfuncticn, excluding
stoprages or substandard performance caused by operator error,
adverse enviromment, power failure, controller failure, cahble
failure, or other failure not caused by the equiment. To
establish a meaningful MTBF, operating hours must be statistically
significant ard must include field performance data from all field
sites, :

For the purpose of this speci fication, equimment failures are
defined as those failures necessitating repairs, adjustments or
replacements on an unscheduled basis. Essentially, the temm
equipnent failure implies that emergency maintenance is required
because of hardware fajilure or substandard performance.

Mean Time to Repair

The mean time to repair does not exceed 1.0 hours; it is defined
as the time for an adequately trained and canpetent serviceman to
diagnose and correct a mal functien,

Preventive Maintenance Time

No scheduled maintenance is required, other than coarse filter
cleaning or replacement by Operator.

Service Life

The RSD Drive is desigqned and constructed to provide a useful life
of five years before factory overhaul or replacement is required,
Repair or replacement of major parts will be permitted during the
lifetinme.

Printeg Iin U.S.A,
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10.1

INSTALLATION AND MAINTENANCE

Required connection
ation selected), si

CpC STD 1.30.023.

Power Requirements

SPEC
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647173800

s to the device are power (dependent upon vari=-
gnal cables and a system ground consistent with

The only physical requirement is adequate
clearances for maintenance and air intake/exhaust.
instructions are found in the equipment maintenance manuals.

10.1.1 Primary Power Requirements

The typical primary voltage,

shown in Table 4.

Start up

cur

rent is shown in Figure 23.

Detailed

frequency, and power requirements are

TABLE 4. DPRIMARY FREQUENCY, VOLTAGE, AND POWER REQUIREMENTS

FREQUENCY VOLTAGE ‘ DISXS AND CARRIAGE IN MOTION

LINE ENERGY HEAT POWER

CURRENT CONSUMPTION DISSIPATION FACTOR

NOM| MAX | MIN | NCM |MAX |MIN AMPS KW BTU/H (

60]60.6 |59.0 | 120 128 104 2.8 .244 832 .726
60]60.6 |59.0 | 220 {235 | 151 1.6 .242 825 .687
6060.6 |59.0 | 240 |254 |212 1.5 .242 832 .684
50{50.5(49.0 } 120 | 128 102 2.8 .244 832 .723
50|50.5 |49.0 } 220 {235 }191 1.8 .236 805 .688
50(50.5 {49.0 | 240 | 2356 }208 1.5 .243 829 .672

AA6914 11-81 COC
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-
0

g 3 2 3 4 § B 7 & 9% 10 313
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10374

FIGIRE 23. LINE CURRENT VERSUS START-UP TIME
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10.1.2 AC Power Ccnnector
10.1.2.1 &0 Ez

A oonnector/cord assembly is furnished with each 60 Ez RSD Drive
in the cecnfiguration of Figure 24.

A. 120 V POWER CORD

B. 220 V, 240 V POWER CORD

FIGIRE 24. 60 HZ POWER CONNECTORS (

AA6914 1141 CT¢C Printsd in U.S.A.
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10.1.2.2 50 Bz

A connector/cord assembly is furnished with each 50 Hz RSD Drive
in the configuration of Figure 25.

TO PHASE A BROWN
TO PHASE 8 /
OR NEUTRAL 4 8LUE

«

FIGIRE 25. 120 V 50 Hz PCWER CONNECTORS

10.2 Grounding

Installaticn requirements are ac power, grounding, and signal
cable connections to the Drive. Since the drive is isolated frem
ac ground, a ground strap must be connected between the dc grounds
of the controller and the drives. The drive Power Supply will be
connected to frame (ac) ground. Detailed instructicns are in
Valume I of the hardware maintenance manual.

AA§914 1131 ¢coC Printed in U.S.A.
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Baviromental Limits

The RSD Drive

will comply

mounted in an appropriate

Canpliance to VIE and FCC
cabinet similar to Figure

(see Table 1)

ard a means

entrance into the cabinet

SMALL DISK DIVISICN
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with VIE and FCC Class A emissicns

when

cabinet representative of end use.

will be dencnstrated by testing in a
20. Appropriate shielded I/0 cables
to terminate the I/0 cable shield at the

are reguired.

2AVIRONMENT STZRAGZ TRANSIT CPERATING IN
' AN QFFICT
ENVIRONMENT
Por 90 days 3ax For 7 days 3ax
14°? o 122°7 «40°Y to 140°? 50°? to 114°7
-10°C to S0°C -40°C o 63°C 10°C %o 45°C
TEMPERATURE Maz change:: Max changes Max change:
v ) 27°7 per boux 36°? per hour 18°? per hour
. 13°C per hour 20°C per hour 10°C pec dour
Gradient:
18°r, 10°¢C
EOMIDITY 10% to 90% relative | 5% %0 35V relacive 20% to 30% zmlative
- ror 90 days 3ax ?or 7 days zax Max change: 10\ 2er dour
SARCMETRIC PRESSURE]} 105 kfa o 74 xPa 108 kPa to 74 kPa 105 kPa &9 79.S5 kPa
(=300 = to 2300 a) (=300 2 to 2500 3) (=300 a2 to 200G a)
— e = w— (=983 £& to 8200 £%) (=383 £t =o 82300 2t (=983 £= 2o §360 I=

: A power distribution box
in the cabinet is opticnal but not reguired.

Printed in US.A,
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((

SHIELDED
- 1/0
CABLE

FIGURE 26. TYPICAL CABINET CQONFIGURATION
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10.4 Air Flow

The enclosure must provide an exhaust opening for the fan air flow
across the electrcnics, motor, and power supply.

An open inlet ard exhaust area of 30 sg. inches for each module
can be used as a naminal design figure for the enclosure. The
ideal location for the exhaust opening is a rear position on the
the top panel, the second choice would be 2 top position on the
rear parel. The openings, especially if on the top parel, should
be louvered, baffled or screened to prevent debris framn being
dropped into the unit,

An open bottom on the enclosure which allows air to enter around
the base and be exhausted at the top of the cabinet will pramote a
natural air flow through the cabinet which will aid the air flow
fran the fan.

\A6314 1181 COC Printsd In U.S.A.
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